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EP 0 883 687 B1 

Description 

Field of the present invention. 



[0001] The invention provides methods for determining anli-ligands capable of .nhibiting ligand binding to peptides 
of a new chemok.ne receptor. The invention also relates to screening for drugs binding specifically to said peptides 
and treatments mvolving said peptides or the nucleic acid molecules encoding said peptides. 

Technological background and state of the art. 

[0002] Chemotactic cytokines, or chemokines. are small signalling proteins that can be divided in two subfamilies 
<CC- and CXC-chemok.nes) depending on the relative position of the first two conserved cysteines. Interleukin 8 (IL- 
8) is the most studied of these proteins, but a large number of chemokines (Regulated on Activation Normal T-cell 
Expressed and Secreted (RANTES). Monocyte Chemoattractant Protein 1 (MCP-1), Monocyte Chemoattractant Pro- 
tein 2 (MCP-2). Monocyte Chemoattractant Protein 3 (MCP-3). Growth-Related gene product a (GROa) Growth-Re- 
lated gene product (J (GRO)fJ. Growth-Related gene product T (GROy), Macrophage Inflammatory Protein 1 cx (MIP- 
1 a) and p. etc. ) has now been described (4). Chemokines play fundamental roles in the physiology of acute and chronic 
.nflammatory processes as well as in the pathological dysregulacions of these processes, by attracting and simulatino 
specfic subsets of leucocytes [32]. RANTES for example is a chemoattractant for monocytes, memory T-cells and 
eosinophils, and induces the release of histamine by basophils. MCP-1. released by smooth muscle cells in arterio- 
sclerotic lesions, is considered as the factor (or one of the factors) responsible for macrophage attraction and therefore 
for the progressive aggravation of the lesions [4]. 

[0003] MIP-1a. MIP-1|J and RANTES chemokines have recently been described as major HIV-suppressive factors 
produced by CDS* T-cells [9]. CC-chemokines are also involved in the regulation of human myeloid progenetor cell 
proliferation [6, 7]. K ^ 

[0004] Recent studies have demonstrated that the actions of CC- and CXC-chemokines are mediated by subfamilies 
of G prote.n-coupled receptors. To date, despite the numerous functions attributed to chemokines and the increasing 
number of b.olog.cally active ligands, only six functional receptors have been identified in human Two receptors for 
•nterteukin-8 (IL-8) have been described [20. 29). One (IL-8RA) binds IL-8 specifically, while the other (IL-8RB) binds 
IL-8 and other CXC-chemokines. like GRO. Among receptors binding CC-chemokines, a receptor designated CC- 
chemokine receptor 1 (CCR-1). binds both RANTES and MIP-1 a [31]. and the CC-chemokine receptor 2 (CCR2) binds 
MCP-1 and MCP-3 [8. 44. 15]. Two additional CC-chemokine receptors were cloned recently: the CC-chemokine 
3 (CCR3) W3S f ° Und t0 be activated b V RANTES. MIP-1ct and MIP-10 [10]; the CC-chemokine receptor 4 
(CCR4) responds to MIP-1 . RANTES and MCP-1 [37]. In addition to these six functional receptors, a number of orphan 
receptors have been cloned from human and other species; that are structurally related to either CC- or CXC-chemokine 
receptors. These include the human BLR1 [13], EBI1 [5], LCR1 [21], the mouse MIP-1 RU1 and MIP-1 RL2 [171 and 
the bov.ne PPR1 [25]. Their respective ligand(s) and function(s) are unknown at present. 

Summary of the invention 

[0005J In one embodiment, the present invention is directed to a method for determining whether an anti-ligand is 
capable of .nhibiting the binding of a ligand. said ligand being an HIV virus or a portion thereof, to a peptide having an 
ammo ac»d sequence which presents more than 80% homology with SEQ 10 NO. 2 shown in figure 1 said method 
comprising the steps of contacting a cell transfected with a vector expressing the nucleic acid molecule encoding said 
peptide, with the anti-l.gand under conditions permitting a binding of the anti-ligand to said peptide and determining 
whether the said anti-ligand inhibits the binding of the said ligand. to said peptide. 

[0006] In a second embodiment, the present invention relates to a method for determining whether an anti-ligand is 
capable of inhibiting the binding of a ligand, said ligand being an HIV virus or 

a portion thereof, to a peptide having an amino acid sequence which presents more than 80% homology with SEQ ID 
NO. 2 shown in figure 1 , said method comprising the steps of: 

- preparing a cell extract from cells transfected with a vector expressing the nucleic acid molecule encoding said 
peptide, 



isolating a membrane fraction from the cell extract 
contacting the anti-ligand with the membrane fractu 
peptide, and 

determining whether the said anti-ligand inhibits the binding of the said ligand to said peptide 



contacting the anti-ligand with the membrane fraction under conditions permitting binding of the anti-ligand to said 
peptide, and 
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1|J chemokine at a concentration less or equal to 10 nm, and is advantageously also stimulated by the MIP-1« or 
RANTES chemokines. However, said chemokine receptor is not stimulated by the MCP-1, MCP-2, MCP-3 IL-8 and 
GROa chemokines. 

[0020] In addition, the peptide to be used in the methods according to the invention or a portion thereof is also a 
receptor of HIV viruses or a portion of said HIV viruses. 

[0021J It is meant by "HIV viruses", HIV-1 or HIV-2 and all the various strains of HIV viruses which are involved in 
the development of AIDS. It is meant by a "a portion of HIV viruses", any epitope of said viruses which is able to interact 
specifically with said receptor. Among said portions of viruses which may be involved in the interaction with the peptide 
as defined in the invention, are peptides encoded by the ENV and GAG. viruses genes. 

[0022] According to the methods of the present invention as defined above, said HIV virus may be selected from the 
group consisting of the human immunodeficiency virus 1 (HIV 1). the human immunodeficiency virus 2 (HIV 2) or a 
portion of said HIV viruses. 

[0023] Preferably, said portion of HIV viruses is the glycopeptide gp 120/1 60 (membrane-bound gp160 or the free gp 
derived therefrom) or a portion thereof. 

[0024] It is meant by a "portion of the glycopeptide g P 120/160" any epitope, preferably an immunodominant epitope 
of said glycopeptide which may interact specifically with the peptide as defined in the invention, such as for instance 
the V3 loop (third hypervariable domain). 

[0025] The methods of the present invention as defined above may further comprise the step of measuring the 
mfectivity of the cell by an HIV strain wherein said anti-ligand. drug, agonist or antagonist decreases infectivity by said 
HIV strain. In said method the cell may be a lymphocyte cell. In addition according to the present invention, the HIV 
strain may be the human immunodeficiency virus 1 (HIV-1) or the human immunodeficiency virus 2 (HIV-2). The in- 
vention further specifies that the decrease in HIV infectivity may be measured by the dosage of an HIV protein Pref- 
erably, said HIV protein is the HIV antigen P24. 

[0026] Advantageously, the peptide to be used in the methods according to the invention is a human receptor. 
[0027] The present invention concerns also methods involving the use of a nucleic acid molecule having more than 
80%, preferably more than 90%, homology with the nucleic acid sequence of SEQ ID NO. 2 shown in the figure 1 
[0028] Preferably, said nucleic acid molecule has at least the nucleic acid sequence shown in SEQ ID NO 2 of fiqure 
1 or a portion thereof. 

[0029] It is meant by a "portion of said nucleic acid molecule" any nucleic acid sequence of more than 1 5 nucleotides 
which could be used in order to detect and/or reconstitute said nucleic acid molecule or its complementary strand 
Such portion could be a probe or a primer which could be used in genetic amplification using the PCR. LCR NASBA 
or CPR techniques for instance. 

[0030] The present invention concerns more specifically methods involving the use of the nucleic acid molecules 
encoding the peptide to be used according to the invention. Said nucleic acid molecules are RNA or DNA molecules 
such as a cDNA molecule or a genomic DNA molecule. 

[0031] The present invention is also related to methods utilizing a vector comprising the nucleic acid molecule as 
defined above. Preferably, said vector is adapted for expression in a cell and comprises the regulatory elements nec- 
essary for expressing the amino acid molecule in said cell operatively linked to the nucleic acid sequence according 
to the invention as to permit expression thereof. 

[0032] Preferably, said cell is chosen among the group consisting of bacterial cells, yeast cells, insect cells or mam- 
malian cells. The vector according to the invention is a plasmid. preferably a pcDNA3 pfasmid. or a virus preferably 
a baculovirus. an adenovirus or a semliki forest virus. 

[0033] The present invention concerns also the methods involving the use of a cell, preferably a mammalian cell 
such as a CHO-K1 or a HEK293 cell, transformed by the vector as defined above. Advantageously, said cell is non 
neuronal in origin and is chosen among the group consisting of CHO-K1. HEK293. BHK21. COS-7 cells. 
[0034] The present invention also concerns the use of a cell (preferably a mammalian cell such as a CHO-K1 cell) 
transformed by the vector as defined above and by another vector encoding a protein enhancing the functional response 
in said cell. Advantageously, said protein is the Ga15 or Ga16 (G protein, a subunit). Advantageously, said cell is the 
cell CHO-K1-pEFIN hCCR5-1/16. 

[0035] The invention concerns also the use of an antisense oligonucleotide having a sequence capable of specifically 
hybridising to an mRNA molecule encoding the peptide as defined above so as to prevent translation of said mRNA 
molecule or an antisense oligonucleotide having a sequence capable of specifically hybridising to the cDNA molecule 
encoding the peptide according to the invention. 

[0036] Said antisense oligonucleotide may comprise chemical analogs of nucleotide or substances which inactivate 
mRNA. or be included in an RNA molecule endowed with ribozyme activity. 

[0037] The present invention thus relates to the use of an antisense oligonucleotide, comprising a sequence which 
specifically hybridizes to a nucleic acid molecule having more than 80% homology with nucleic acid sequence SEQ 
ID NO. 2 shown in figure 1 . for the manufacture of a medicament in the prevention and/or the treatment of an infection 



4 



EP 0 883 687 B1 



iv the human immunodeficiency virus 1 (HIV-1) and/or the human immunodeficiency virus 2 (HIV-2) (AIDS) 
[0036] The present invention also relates to the use ol an an.isense oligonucleotide, comprising a sequence which 
specifically hybr,d 1Z es to a nucleic acid molecule having a. least the nucleic acid sequence SEO ID NO 2 shown in 
noure 1 or a portion thereof, lor the manufacture of a medicament in the prevention and/or the treatment of an infection 
by the human immunodeficiency virus 1 (HIV-1) and/or the human immunodeficiency virus 2 (HIV-2) (AIDS) 
[0039] Preferably, said nucleic acid molecule encodes a peptide as defined above. Furthermore, said nucleic acid 
molecule may be a cDNA molecule or a genomic DNA molecule, .n addition, according to the present invention said 
antisense oligonucleotide may comprise chemical analogs of nucleotides. 

[0040] Another aspect of the present invention concerns a method as defined above using a ligand or an anti-ligand 
preferably an antibody) other than known "natural ligands". which are chosen among the group consisting of theK 
1|» . MIP-1,, or RANTES chemokines. HIV viruses or a portion of said HIV viruses, wherein said ligand is capable of 
brnding to the receptor according to the invention and wherein said anti-ligand is capable of (preferably competitively) 
!o the in^nfon " 9a " d " °' ' i9and aCCOrding ,0 lhe inven,ion ,0 ,he P e P«°e according 

[0041] The present invention further specifies a method according to the invention, wherein the anti-ligand the drua 
the agonist or the antagonist may be an antibody. ' 
[0042] The exclusion in the above identified definition of known chemokines. HIV viruses or a portion of said HIV 
viruses, does not include variants of said "natural- viruses or said "natural" portion which may be obtained for instance 
by genetic engineering and which may mimic the interaction of said viruses and portion of said viruses to the oeotide 
according to the invention. k<=h""«» 

[00431 Advantageously, said antibody to be used in a method of the invention is a monoclonal antibody which is 
preferably directed to an epitope of the peptide according to the invention and present on the surface of a cell expressino 
said peptide. y 
[0044] Preferably, said antibody is produced by the hybridome cell AchCCR5-SAB1A7 

[0045] In a further embodiment, the present invention relates to an antibody which inhibits or reduces the binding of 
the human immunodeficiency virus 1 (HIV 1) or the human immunodeficiency 2 (HIV 2) to a peptide having an amino 
add sequence presenting more than 80%. 90% or 95% homology with SEQ ID NO. 2 shown in figure 1 identified 
according to a method of the present invention. Alternatively, the amino acid of the peptide may have an amino acid 
sequence as presented in SEQ ID NO. 2 of figure 1. Said antibody according to the invention may be a monoclonal 
antibody, preferably a monoclonal antibody directed to an epitope of the said peptide, present on the surface of a cell 
expressing said peptide. 

[0046] According to the invention, the antibody as described above may decrease the infectivity of a cell by an HIV 
strain. According to a preferred embodiment, said cell is a lymphocyte cell. The HIV strain recognized by the antibody 

SV™^ e8 * nt : nven,i0n may be a human immunodeficiency virus 1 (HIV-1 strain) or a human immunodeficiency virus 

z (Hiv-2 strain). 

l H° 4 Pr J^TlT concerns also the Pharmaceutical composition comprising an effective amount of the above 
identified anubody. The pharmaceutical composition comprises also a pharmaceuticaily acceptable carrier, preferably 
capable of passing through said cell membrane. 

[0048] Preferably, the pharmaceuticaily acceptable carrier comprises a structure which binds to a receptor on a cell 
capable of being taken up by cell after binding to the structure. The structure of the pharmaceuticaily acceptable carrier 
™^f« pha ™ a, ; eutlca, imposition is capable of binding to a receptor which is specific for a selected cell type 
[0049] Said pharmaceutical composition according to the invention may be used for the manufacture of a medicament 
in the prevention and/or the treatment of an infection by the human immunodeficiency virus 1 (HIV-1) and/or the human 
immunodeficiency virus 2 (HIV-2) (AIDS). 

[0050] The invention relates to a method as defined above wherein detecting by means of a bio-assay is by means 
of a modification in a second messenger concentration (preferably calcium ions or inositol phosphates such as IP,) or 
rnnT-., ' o'T '"Hi* ?" Ular metabo,ism (Preferably determined by. the acidification rate of the culture medium) 

SSL ZZ^£Z£ZZZ . a P3 Say to be used accordin9 to ,he invemion comprises m — <* 

5s ssss; ^2VTsf^ accordm to ,he inven,ion is a mamma,ian cen non * 

[0053] The present invention concerns also the pharmaceutical composition which comprises an effective amount 
of an antibody against the peptide according to the invention, effective to reduce the activity of said peptide and a 
pharmaceuticaily acceptable carrier. a 
[0054] It is meant by "an agonist or an antagonist of the peptide to be used according to the invention", all the agonists 
or antagonists of the known "natural ligand" of the peptide as above described 

[0055] Therefore, the previously described methods may be used for the screening of drugs to identify drugs which 
specifically bind to the peptide to be used according to the invention. 
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[0056] 
for the 
[0057J 



fo7"Ve^ according ,o the invent 

[0057, Thedepositsofmicro-or^ 

.o .he Budapest Treaty in .he Belgium Coordinated Co.lec.ion o IZ organism ^c2* L-S^T aCC °" 1>n9 
* ulaire B,o.ogie (LMBP), Universitei, Gent. K. L. Ledegancks.raa, 35 E 3-9OO0 SSu^ " 

Short description of the drawings. 

[0058J 

JO 

Sure 2 Zf !*? Ik" PrimafV °' the pepUdeS acCOrdi "9 <° invention. 
The figure 2 represent .he am.no acds sequence of .he active human CCR5 chemokine receptor according .o 
he ,nvent,on abgned w.th that of the human CCR1, CCR2b. CCR3 and CCR4 receptors ^rrZacids 
identical with the active CCR5 sequence are boxed ecepiors. Amino acids 

is The figure 3 shows the chromosomal organisation of the human CCR2 anri pro* i.- 

' w ° 5 SSSiSE- " mRN * "■ CCRS 1 * • — - ^ " - 

The figure 6 represents the structure of the mutant form of human CCR5 receptor 

' ZSSSSS^SSSSS^^SSSR CEPH ,,„,„„ 

25 Detailed description of the invention. 
■ /. EXPERIMENTAL^ 

Materials 



[0059J Recombinant human chemokines. including MCP-1. MIP-1ct MIP-1B RANTF<* n a ^ mr* 



Cloning and sequencing 



Expression in cell fines 



cultured using Ham's F12 medium, as previously described [35. 11,. The 
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the various cell clones was evaluated by measuring the specific transcript level by Northern blotting on total RNA 
prepared from the cells (see below). 

Binding Assays 

[0062] Stably transfected CHO-KI cells expressing the active CCR5 receptor were grown to confluence and detached 
from culture dishes by incubation in phosphate-buffered saline (PBS) supplemented with 1 mM EDTA Cells were 
collected by low speed centrifugation and counted in a Neubaeur celh Binding assays were performed in polyethylene 
mrn.sorp tubes (Nunc) in a final volume of 200 M l PBS containing 0.2 % bovine serum albumin (BSA) and 10* cells in 
"> presence of V^\)-M\P^a. Non specific binding was determined by addition of 10 nM unlabeled MIP-1a The concen- 
(ration of labelled ligand was 0.4 nM (around 100 000 cpm per tube). The incubation was carried out for 2 hours at 4 
C. and was stopped by the rapid addition of 4 ml ice-cold buffer, and immediate collection of cells by vacuum filtration 
through GF/B glass fiber filters (Whatmann) pre-soaked in 0.5 % polyethyleneinimine (Sigma). Filters were washed 
three times with 4 ml ice-cold buffer and counted in a gamma councer 

15 

Biological activity 

[0063] The CHO-K1 cell lines stably transfected with the pcDNA3/CCR5 construct or wild type CHO-K1 cells (used 
as controls) were plated onto the membrane of Transwetl cell capsules (Molecular Devices), at a density of 2 5 10* 
*> cells/well in Ham's F12 medium. The next day. the capsules were transferred in a microphysiometer (Cytosensor 
Molecular Devices), and the cells were allowed to equilibrate for approximately two hours by perfusion of 1 mM phos- 
phate-buffered (pH 7.4) RPMI-1640 medium containing 0.2 % BSA. Cells were then exposed to various chemokines 
diluted in the same medium, for a 2 min duration. Acidification rates were measured at one minute intervals. 

? 5 Northern blotting 

[0064] Total RNA was isolated from transfected CHO-K1 cell lines, from a panel of human cell lines of haematopoietic 
origin and from a panel of dog tissues, using the RNeasy kit (Qiagen). RNA samples (10 ug per lane) were denatured 
in presence of glyoxal [26J, fractionated on a 1 % agarose gel in a 10 mM phosphate buffer <pH 7.0). and transferred 
to ny,on membranes (Pall Biodyne A, Glen Cove. NY) as described [42]. After baking, the blocs were prehybridised 
for 4h at 42" C in a solution consisting of 50 % formamide, 5x Denhardt solution (1x Denhardf 0 02 % Ficoll 0 02 % 
polyvinylpyrolidone. 0.02 % BSA). 5x SSPE <1x SSPE: 0.18 M NaCI. 10 mM Na phosphate. 1 mM EDTA pH 8 3) 0 3 
% Sodium Dodecyl Sulphate (SDS). 250 ug per ml denatured DNA from herring testes. DNA probes were ( B 32py. 
labelled by random priming [14]. Hybridisations were carried out for 12h at 42° C in the same solution containing 10 
/a (wt/vot) dextran sulphate and the heat denatured probe. Filters were washed up to 0.1x SSC (1x SSC 150 mM 
NaCI, 15 mM Na Citrate pH 7.0). 0.1 % SDS at 60° C and autoradiographed at - 70° C using Amersham p-max films. 

2. RESULTS AND DISCUSSION 

40 Cloning and structural analysis 

[0065] The sequence homology characterising genes encoding G protein-coupled receptors has allowed the cloning 
by low stringency polymerase chain reaction (PCR) of new members of this gene family [24. 34] One of the clones 
amplified from mouse genomic DNA. named MOP020 presented strong similarities with characterised chemokine re- 
ceptors, sharing 80 % identity with the MCP-1 receptor (CCR2) [8], 65 % identity with the M IP- 1 ot/R ANTES receptor ' 
(CCR1) [31], and 51 % identity with IL-8 receptors [20. 30]. The clone was used as a probe to screen a human genomic 
hbrary. A total of 16 lambda phage clones were isolated. It was inferred from the restriction pattern of each clone and 
from partial sequence data that all clones were belonging to a single contig in which two different coding sequences 
were included. One of the coding sequences was identical to the reported cDNA encoding the CCR2 receptor [8 441 
>o A 4.400 pb Xba\ fragment of a representative clone containing the second region of hybridisation was subcloned in 
pBluescnpt SK+. Sequencing revealed a novel gene, tentatively named CCR5. sharing 84 % identity with the MOP020 
probe, suggesting that MOP020 is the mouse ortholog of CCR5. MOP020 does not correspond to any of the three 
mouse chemokine receptor genes cloned recently [16]. demonstrating the existence of a fourth murine chemokine 
receptor. 

5 [0066] The sequence of CCR5 revealed a single open reading frame of 352 codons encoding a protein of 40 600 
Da. The sequence surrounding the proposed initiation codon is in agreement with the consensus as described by 
Kozak [22], since the nucleotide in -3 is a purine. The hydropathy profile of the deduced amino acid sequence is 
cons.stent with the ex.stence of 7 transmembrane segments. Alignment of the CCR5 amino acid sequence with that 
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of olher funchonally characterised human CC-chemokine receplors is represented in figure 2. The highest similaritv is 
ound w,th he CCR2 receptor [8J that shares 75.8 % identical residues. There is also 56.3 % identi^h he CC Rl 

oTZ cc l me l T CCR3 [10,> 491% WUh ' he CCR4 [37 '" CCR5 "«»"— therefor^ new m emb e 

o CcS^lT TT 9 c UP [301 Lik8 ' he re ' a,ed CCR1 and "- 8 rece P ,ors P°- ™- 31 - 1 6] the ccTng Son 

Z^SZZZZZ^™ our partia ' sequencin9 data - ,he CCR2 gene is als ° de -* - — * *?K 

S =, S H eqUe " Ce s™' 1 **™ >he chemokine receptor family are higher in the transmembrane-spanning do- 

™ „ „' ?h ° ^ °° PS - AS a " eXamp ' e - the iden,i,y SCOre b&lween CCR5 an « CCR2 goes un to 92% when 

Z7',nZ Q ,ran r, embran T l Se9men ' S °" ly - L ° Wer Simi ' aritieS are W ' und in Ine N-termina. extracelllr d^mafn 
and ,n the extracellular loops . The N-termina. domain of the IL-8 and CCR2 receptors has been shown to be essent ai 

ll'^ZZ V 9 f nd [ l 9 - l Bl VariabiHty °' thiS re9i0n am °"S CC-chemokine receptors presumab.y con 
tributes to the specificity towards the various ligands of the family. y 

[0068] A single potential site for N-linked glycosylate was identified in the third extracellular loop of CCR5 (figure 
U No glycosy.at.on s.te was found in the N-.erminal domain of the receptor, where most G protein-couptedVeceoto s 
nre glycosyfc.ed. The other chemokine receptors CCR1 and CCR2 present such an N-linked glycosyratonsie^he' 
N-termma. domain [31. 8]. By contrast, the CCR3 receptor [10] does no. display glycosylation sites nShert the N 
ermmus. nor ,n extracellular loops. The active CCR5 receptor has four cysteines in L ex^acellular segments and a. 
se^^'T? '", 6 °' her CC " CXC - chem ° kine ™*P<°* (figured). The cysteines located inThe firs" and 
t ! PS PfeSent in m ° St G P rotei "- cou P'^ ^=eptors. and are believed to form a dis JplS 
br dge stabilising the receptor structure [41J. The two other cysteines, in the N-terminal segment, and in the third 
extracellular loop could similarly form a stabilising bridge specific to the chemokine recepto^amily The in^ce.J a r 
domains of CCR5 do not include potential sites for phosphory.ation by protein kinase C (PKC) or protein Wnase A 
PKC s.tes. mvolved ,n heterologous desensitisation are frequent in the third intracellular loop and C-terminus of G 
protein-coupled receptors. CCR1 is alsodevoid of PKC sites. In contrast, all CC-chemokine receptors. areThinse^ ne 

fem«v TZZF S ; n H he ^"T^ d0main - Th8Se reS ' dUeS fepreSent P° ten,ial Phosphorylation stsThe 

h«e SfT T:T P « ^ 8P ° r k ': aSeS> ar ° Pf0bab,y inVO,Ved in h °™'°9«™ desensitLtion [41,. Five o, 
these S/T residues are perfectly aligned in all five receptors (figure 2). 

Physical linkage of the CCR5 and CCR2 genes 

the CCR5 A LTcc R Tn e e ;I h , e Th C '° n ~ iS °' atad ,he MOP02 ° <*ooe corresponded to a single contig containing 
r n L™ „f and t CCR2 9e , neS " The ° r 9an.sat,on of th.s contig was investigated in order to characterise the physical 
™n° h , reCeP /° r 9 . 6neS ' he hUma " 9en0me A ""^nation of restriction mapping. Southern blotting 
So, thl i°fi .° n ' n9 "a", Sequenci "9 allowed <° "e respective borders and overlaps of all clones" 

Out of the 16 clones. 9 turned out to be characterised by a specific restriction map. and their organisation is deputed 

tneChlm^ 

the ChemR13 gene alone and one clone (#9) contains part of both coding sequences. The CCR2 and CCR5 genes 
are organ.sed ,n tandem, CCR5 being located downstream of CCR2. The distance separating CCR2 and CCR5 open 

-JS h rame H ' S s b " Chromosomal localisato " <* 'andem is presen,,yunknol om e rcherS^e re- 
ceptors have however been located in the human genome: the CCR1 gene was localised by fluorescence in sftu 
hybridisatton to the p21 region of human chromosome 3 [16]. The two IL-8 receptor genes. andlheS pseTogene have 
been shown to be clustered on the human 2q34-q35 region [1]. """gene nave 

Functional expression an d pharmacology of the active CCR5 receptor 

[0070] Stable CHO-K1 cell lines expressing the active CCR5 receptor were established and were screened on the 

bas.s of the level of CCR5 transcripts as determined by Northern blotting. Three clones were se.e^dTnd tested ^ 

CH0 9 KT;T P ° nSeS I miCT °P hysiometer - various CC- and CXC-chemokines as potentia. agon.sfc SSfyS 

anl ?did noflTf "I" *° ^ feSP ° nSeS Were s ^' c ^ ^ transfected receptor 

and d>d not result from the activafon of endogenous receptors. The microphysiometer allows the real time detect on 

^^^T^JTT 0 ? T difiCati ° nS of ce " metab °'- """"Q ««. the stimu,a«on of int—ar 
™^ t « f . , aVS a ' ready demonstra 'ed the potential of microphysiometry in the field of chemokine 
his ^" ^ T, ° f m h e,abolicactivit y huma " monocytes, in response CC-chemok^es. were monitored using 
^MCP lid Mrp m f h V ' C K an9eS ln aCidification rate ° f ^P- 1 -ells (a human monocytic cel. line) in response 
to MCP-1 and MCP-3 have been measured [36]. The estimation of the EC^ for both proteins, using th s procedure 
was ,n agreement with the values obtained by monitoring the intracellular calcium in other studies [8 15? 
ZZ Lh 93 m,d r 9 ^?J°i he CC ' a " d CXC - chemoki ne classes were tested on the CCR5 transfected CHO-K1 
cells. Whereas M.P-1a. MIP-1fJ and R ANTES were found to be potent activators of the new receptor (figure 4) the 
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CC-chemokines MCP-1. MCP-2 and MCP-3. and .he CXCchemokines GRO„ and IL-8 had no effect on the metabolic 
ac.ivity. even at the highest concentrations tested (30 nM). The biotogical activity of one ol the chemokines inducing 

(Monereau e a. 1 993 : L-8 produced a 160 % increase in metabolic activity as determined using the microphys.om- 
e.er. The b,o og.cal act,v,ty of the MCP-2 and MCP-3 preparations as provided by J. Van Damme have been wideTy 
documented 2. 40]. MIP- 1„. MIP- 1 1) and R ANTES were tested on the wild type CHO-K1 cells, at a 30 nM-concentration 
r»rn n ? rt °.«» ' 6d 3 me,abolic res P°nse. On the CCR5 transfected CHO-K1 cell line, all three active liqands 
MIP-Kx. MIP-1,3 and RANTES) caused a rapid increase in acidificatrcn rate, reaching a maximum by the second or 
h.rd minute after perfusion of the ligand. The acidification rate returned to basal level within 1 0 minutes. The timing of 
he cellular response is similar to that observed for chemokines on their natural receptors in human monocytes [431 
When agonists were applied repeatedly to the same cells, the response was strongly reduced as compared to the first 
stimulation, suggesting the desensitisation of the receptor. All measurements were therefore obtained on the first stim- 
ulation of each capsule. 

, 5 £° 72 i r»! h T = once i ntration - ef,ect wMion was evaluated for the three active ligands in the 0.3 to 30 nM range (figure 
3B and C). The rank order of potency was MIP-1« > MlP-lfJ = RANTES. At 30 nM concentrations, the effect of MIP- 
1« appeared to saturate (at 156 % of baseline level) while MIP-18 and RANTES were still in the ascending phase 
Higher concentrations of chemokines could however not be used. The EC50 was estimated around 3 nM for MIP- 1a 
The concentrations necessary for obtaining a biological response as determined by using the microphysiometer are 
in the same range as those measured by intracellular calcium mobilisation for the CCR1 [31 J. the CCR2A and B f81 

-° and the CCR3 [10] receptors. The ligand specificity of CCR5 is similar to that reported for CCR3 [101 CCR3 was 
described as the first cloned receptor responding to MIP-1B. However. MIP-1B at 10 nM elicits a significant effect on 
the CCR5 while the same concentration is without effect on the CCR3 transfected cells [10). These data suggest that 
CCR5 could be a physiological receptor for MIP- 1B. 

„ ™', Bindin9 experimen,s usino [ ,2S ']-r.uman MIP-1a as ligand did not allow to demonstrate specific binding to 
CCR53 express.ng CHO-K1 cells, using as much as 0.4 nM radioligand and 1 million transfected cells per tube Failure 
to obtain binding data could be attributed to a relatively low affinity of the receptor for MIP-1o. 

Northern blotting analysis 

30 [0074] Northern blotting performed on a panel of dog tissues did not allow to detect transcripts for CCR5 Given the 
role of the chemok.ne receptor family in mediating chemoattraction and activation of various classes of cells involved 
in inflammatory and immune responses, the probe was also used to detect specific transcripts in a panel of human 
cell l.nes of haematopoietic origin (figure 5). The panel included lymphoblastic (Raji) and T lymphoblastic (Jurkat) cell 
!ul S : 0^! <KGM A> a " d P r ° m ye'°cy1ic (HL-60) cell lines, a monocytic (THP- 1 ) cell line, an erythroleukemia 

(HEL 92.1.7) cell line, a megakaryoblastic (MEG-01) cell line, and a myelogenous leukaemia (K-562) cell line Human 
peripheral blood mononuclear cells (PBMC). including mature monocytes and lymphocytes, were also tested CCR5 
transcnpts (4.4 kb) could be detected onty in the KG-1 A promyeloblastic cell line, but were not found in the promyelocyte 
cell line HL-60. in PBMC. or in any of the other cell lines tested. These results suggest that the active CCR5 receptor 
could be expressed in precursors of the granulocytic lineage. CC-chemokines have been reported to stimulate mature 
granulocytes [27. 38, 23, 2]. However, recent data have also demonstrated a role of CC- and CXC-chemokines in the 
regulation of mouse and human myeloid progenitor cell proliferation [6, 7]. 

[0075] CCR5 was shown to respond to MIP-1a, MIP-10 and RANTES, the three chemokines identified as the major 
HIV-suppressive factors produced by CDS* T cells [9], and released in higher amounts by CD4* T lymphocytes from 
uninfected but multiply exposed individuals [511. CCR5 represents a major co-receptor for macrophage-tropic (M-tropic) 
HIV-1 primary isolates and strains [45, 50]. M-tropic strains predominate during the asymptomatic phase of the disease 
in mfected individuals, and are considered as responsible for HIV-1 transmission. Strains adapced for growth in trans- 
formed T-cell lines (T-tropic strains) use as a co-receptor LESTR (orfusin) [50]. an orphan receptor also belonging to 
the chemokme receptor family, but not yet characterised functionally [21. 52. 53]. Dual-tropic viruses which may rep- 
resent transitional forms of the virus in late stages of infection [54] are shown to use both CCR5 and LESTR as co- 
receptors, as well as the CC-chemokine receptors CCR2b and CCR3 [47]. The broad spectrum of co-receptor usage 
of dual-tropic v.ruses suggests that within infected individuals, the virus may evolve at least in part from selection by 
a variety of co-receptors expressed on different cell types. 

Identification of an inactive ACCf?5 receptor 

[0076] It is known that some individuals remain uninfected despite repeated exposure to HIV-1 [55 56 51] A pro- 
portion of these exposed-uninfected individuals results from the relatively low risk of contamination after a single contact 
with the vmjs. but it has been postulated that truly resistant individuals do exist. In fact, CD4* lymphocytes isolated 



35 



40 



45 



SO 



9 



EP 0 883 687 B1 



from exposed-uninfected individuals are nighty resistant to infection by primary M-tropic, but not T-tropic HIV- 1 strains 
Also, peripheral blood mononuclear cells (PBMC) from different donors are not infected equally with various HIV 1 
strains [57-59]. Given the key role played by CCR5 in the fusion event that mediates infection by M-tropic viruses it 
is postulated that variants of CCR5 could be responsible for the relative or absolute resistance to HIV-1 infection 
exhibited by some individuals, and possibly for the variability of disease progression in infected patients [661 The 
Inventors selected three HIV-1 infected patients known to be slow progressors. and four seronegative individuals as 
controls; the full coding region of their CCR5 gene was amplified by PCR and sequenced. Unexpectedly one of the 
slow progressors. but also two of the uninfected controls, exhibited "heterozygosity at the CCR5 locus for a bialielic 
polymorphism. The frequent allele corresponded to the published CCR5 sequence, while the minor one displayed a 
32 bp deiet.cn within the coding sequence, in a region corresponding to the second extracellular loop of che receptor 
(Fig. 6). The figure 6 is the structure of the mutant form of human CC-chemokine receptor 5. a. The amino acid sequence 
of the non-functional AccrS protein is represented. The transmembrane organisation is given by analogy with the pre- 
dicted transmembrane structure of the wild-type CCR5. Amino acids represented in black correspond to unnatural 
residues resulting from the frame shift caused by the deletion. The mutant protein lacks the lasc three transmembrane 
segments of CCR5. as well as the regions involved in G protein-coupling, b. Nucleotide sequence of the CCR5 gene 
surrounding the deleted region, and translation into the normal receptor (top) or the truncated mutant ( ccr5 bottom) 
The 10-bp direct repeat is represented in italics. The full size coding region of the CCR5 gene was amplified by PCR 
using 5*-TCGAGGATCCAAGATGGATTATCAAGT-3* and 5'-CTGATCTAGAGCCATGTGCACAACTCT-3' as forward 
and reverse primers respectively. The PCR products were sequenced on both strands using the same oligonucleotides 
as primers, as well as internal primers, and nuorochrome-tabelled dideoxynucleotides as terminators The sequencing 
products were run on an Applied Biosystem sequencer, and ambiguous positions were searched along the coding 
sequence. When the presence of a deletion was suspected from direct sequencing, the PCR products were cloned 
after restriction with BamHl and Xbal endonucleases into pcDNA3. Several clones were sequenced to confirm the 
deletion. The deletion was identical in three unrelated individuals investigated by sequencing. 

[0077] Cloning of the PCR product and sequencing of several clones confirmed the deletion. The deletion causes a 
frame shift, which is expected to result in premature termination of translation. The protein encoded by this mutant 
allele (AccrS) therefore lacks the last three transmembrane segments of the receptor. A 10-bp direct repeat flanking 
the deleted region (Fig. 6b) on both sides is expected to have promoted the recombination event leading to the deletion 
Numerous mutagenesis studies performed on various classes of G protein-coupled receptors, including chemokine 
receptors, makes .t clear that such a truncated protein is certainly not functional in terms of chemokine-induced signal 
transduction: it lacks the third intracellular loop and C-terminal cytoplasmic domains, the two regions involved primarily 
tn G protein coupling [41]. In order to test whether the truncated protein was able to function as a HIV-1 co-receptor 
the Inventors tested its ability to support membrane fusion by both primary M-tropic and dual-tropic virus ENV proteins' 
The recombinant protein was expressed in quail QT6 cells together with human CD4. The QT6 cells were then mixed 
with HeLa cells expressing the indicated viral ENV protein and the extent of cell-cell fusion measured using a sensitive 
and quantitative gene-reporter assay. In contrast to wild-type CCR5. the truncated receptor did not allow fusion with 
cells expressing the ENV protein from either M-tropic or dual-tropic viruses (Figure 7). The figure 7 represents the 
quantification of ENV protein-mediated fusion by luciferase assay. To quantify cell-cell fusion events Japanese quail 
QT6 fibrosarcoma cells were transfected or cotransfected as indicated with the pcDNA3 vector (Invitrogen) containing 
the coding sequence for wild-type CCR5. the truncated ccr5 mutant, the CCR2b or the Duffy chemokine receptors or 
wah the pCDNA3 vector alone. The target cells were also transfected with human CD4 expressed from the CMV 
promoter and the luciferase gene under the control of the T7 promoter. HeLa effector cells were infected (MOI = 10) 
with vaccinia vectors expressing T7-polymerase (vTF1.1) and either the JR-FL (vCB28) or 89.6 (vBD3) envelope pro- 
teins. The luciferase activity resulting from cell fusion is expressed as the percentage of the activity (in relative light - 
units) obtained for wild-type CCR5. All transfections were performed with an identical quantity of plasmid DNA using 
pcDNA3 as earner when necessary. To initiate fusion, target and effector cells were mixed in 24 well plates at 37 °C 
m the presence of ara-C and rifampicin. and allowed to fuse for 8 hours. Cells were lysed in 150 ul of reporter lysis 
buffer (Promega) and assayed for luciferase activity according to the manufacturer's instructions (Promega) 
[0078] Coexpression of AccrS with wild-type CCR5 consistently reduced the efficiency of fusion for both JR-FL and 
89.6 envelopes, as compared with CCR5 alone. Whether this in vitro inhibitory effect (not shared by the chemokine 
receptor Duffy, used as control) also occurs in vivo is presently not known. Coexpression with the CCR2b receptor 
[31], which is the CC-chemokine receptor most closely related to CCR5 but does not promote fusion by M-tropic HIV- 
1 strains [48], did not rescue the mutation by formation of a hybrid molecule (Fig. 7). 

[0079] The figure 8 represents genotyping of individuals by PCR and segregation of the CCR5 alleles in CEPH 
families, a. Autoradiography illustrating the pattern resulting from PCR amplification and ScoRI cleavage for individuals 
homozygous for the wild-type CCR5 allele (CCR5/CCR5). the null Accr5 allele (Accr5/Accr5). and for heterozygotes 
(CCR5/Accr5). A 735 bp PCR product is cleaved into a common band of 332 bp for both alleles, and into 403 and 371 
bp bands for the wild-type and mutant alleles, respectively, b, Segregation of the CCR5 alleles in two informative 
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families of the CEPH. Hall-black and while symbols represent heterozygotes and wild-type homozygotes respectively 
For a few individuals in the pedigrees, DNA was not available <ND: not determined). PCRs were performed on genomic 
samples, using 5'-CCTGGCTGTCGTCCATGCTG-3* and 5'-CTGATCTAGAGCCATGTGCACAACTCT-3' as for 
ward and reverse pr.mers respectively. Reaction mixtures consisted in 30 ul of 10 mM Tris-HCI buffer pH 8 0 containina 
50 mM Kcl. 0.75 mM MgCI 2 . 0.2 mM dCTP, dGTP and dTTP. 0.1 mM dATP, 0.5 ui [o-32P]-dATP 0 01% gelatine 5? 
DMSO. 200 ng target DNA. 60 ng of each of the primers and 1.5 U Taq polymerase. PGR conditions were- 93 «C for 
2 mm 30; 93 «C for 1 min. 60 "C for 1 min. 72 °C for 1 min. 30 cycles: 72 °C for 6 min. After the PCR reaction the 
samples were incubated for 60 min at 37 »C with 10 U EcoRI, and 2 pi of the denatured reaction mixture was applied 
onto a denaturing 5% polyacrylamide gel containing 35% formamide and 5.6 M urea. Bands were detected bv auto- 
radiography. 7 

[0080] Based on the 14 chromosomes tested in the first experiment, the deleted AccrS allele appeared rather frequent 
m the Caucasian population. The accurate frequency was further estimated by testing (Fig. 8a) a large cohort of Cau- 
casian individuals, including unrelated members of the CEPH (Centre d'Etude des Polymorphismes Humains) families 
part of the IRIBHN staff, and a bank of anonymous DNA samples from healthy individuals collected by the Genetics 
Department of the Erasme Hospital in Brussels. From a total of more than 700 healthy individuals, the allele frequencies 
were found to be 0.908 for the wild-type allele, and 0.092 for the mutant allele (Table I). The genotype frequencies 
observed in the population were not significantly different from the expected Hardy-Weinberg distribution (CCR5/CCR5- 
0.827 vs 0.824; CCR5/Accr5: 0.162 vs 0.167; Accr5/Accr5: 0.011 vs 0.008. p > 0.999). suggesting that the null allele 
has no drastic effect on fitness. Using two informative CEPH families, it was confirmed that the wild-type CCR5 gene 
and its AccrS variant were allelic, and segregated in a normal mendelian fashion (Fig. 8b). Interestingly a cohort of 
1 24 DNA samples ong.nating from Central Africa (collected from Zaire, Burkina Fasso, Cameroun, Senegal and Benin) 
and Japan did not reveal a single AccrS mutant allele, suggesting that this allele is either absent or very rare in Asian 
African black populations (Table I). 

[0081] The consequences of the existence of a null allele of CCR5 in the normal Caucasian population were then 
considered in terms of susceptibility to infection by HIV-1. If. as it is predicted. CCR5 plays a major (not redundant) 
role in the entry of most primary virus strains into cells, then Accr5/Accr5 individuals should be particularly resistant to 
HIV-1 challenge, both in vitro and in vivo. The frequency of the AccrSMccrS genotype should therefore be significantly 
lower in HIV-1 infected patients, and increased in exposed-un infected individuals. Also, if hecerozygotes have a sta- 
tistical advantage due to the lower number of functional receptors on their white blood cells, or to the possible dominant- 
negative propert.es of the mutant allele, the frequency of heterozygotes (and mutant alleles) should be decreased in 
HIV-infected populations. These hypotheses were tested by genocyping a large number of seropositive Caucasian 
individuals (n = 645) belonging to cohorts originating from various hospitals from Brussels. Liege and Paris (Table I) 
Indeed, it was found that within this large series, the frequency of the null AccrS allele was significantly reduced from 
0.092 to 0.053 (p < 10- 5 ). The frequency of heterozygotes was also reduced from 0.162 to 0.106 (p < 0.001) and not 
a single Accr5/Accr5 individual could be found (p < 0.01). 

[0082] Altogether, functional and statistical data suggest that CCR5 is indeed the major co-receptor responsible for 
natural infection by M-tropic HIV-1 strains. Individuals homozygous for the null AccrS allele (about 1 % of the Caucasian 
population) have apparently a strong resistance to infection. It is unclear at this point whether resistance to HIV-1 is 
absolute or relative, and whether resistance will vary depending on the mode of viral contamination. Larger cohorts of 
seropositive individuals will have to be tested in order to clarify this point Heterozygotes have a milder though significant 
advantage: assuming an equal probability of contact with HIV, it can be inferred from Table I that heterozygotes have 
a 39% reduction in their tikeliness of becoming seropositive, as compared to individuals homozygous for the wild-type 
CCR5 allele. Both a decrease in functional CCR5 receptor number, and a dominant-negative effect of AccrS in vivo 
comparable to what ts observed in the in vitro experiments (Fig. 7) are possible explanations for this relative protection 
The mutant allele, which can be regarded as a natural knock-out in human, is not accompanied by an obvious phenotype 
in homozygous individuals. Nevertheless, the lack of overt phenotype. taken together with the relative protection that 
charactenses heterozygous subjects, suggests that pharmacological agents that selectively block the ability of HIV-1 
to utilise CCR5 as a cofactor. could be effective in preventing HIV-1 infection, and would be predicted not be associated 
with major side effects resulting from CCR5 inactivation. These pharmaceutical agents could be used with other com- 
pounds which are able to block other chemokine receptors used as co-receptors by some HIV-primary isolates in order 
to infect other cells [47]. The prevalence of the null allele in the Caucasian population raises the question of whether 
pandem ia of HIV (or related viruses using the same co-receptor) have contributed during mankind's evolution to sta- 
bilise by selection the mutant ccr5 allele at such a high frequency. 

55 Production of antibodies anti~CCR5 

[0083] Antibodies were produced by genetic immunisation. Six week old females balb/c mice were used. DNA coding 
for the human CCR5 receptor was inserted in the expression vector pcDNA3 under the control of the CMV promotor 
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Test of sera using Fl uorescence Activatad Cell Sorter (FACS) 

up mio ^uu mi or a PBS-BSA solution and fluorescence was analysed hu PAr^ /CArcrAM D . ^- , - 
Antibodies anti-CCRS and HIV infectivity 
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Production of monoclonal antibodies 
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1 . A method for determining whether an anti-ligand is capable of inhibiting the binding of a ligand. said ligand being 
an HIV v.rus or a port.on thereof, to a peptide having an amino acid sequence which presents more than 80% 
homology with SEQ ID NO. 2 shown in figure 1 . said method comprising the steps of contacting a cell transfected 
with a vector expressing the nucleic acid molecule encoding said peptide, with the anti-ligand under conditions 
perm.tt.ng a binding of the anti-ligand to said peptide and determining whether the said anti-ligand inhibits the 
binding of the said ligand. to said peptide. 

2. A method for determining whether an anti-ligand is capable of inhibiting the binding of a ligand, said ligand being 
an HIV virus or a portion thereof, to a peptide having an amino acid sequence which presents more than 80% 
homology with SEQ ID NO. 2 shown in figure 1, said method comprising the steps of: 

- preparing a cell extract from cells transfected with a vector expressing the nucleic acid molecule encoding 
said peptide, a 
isolating a membrane fraction from the cell extract. 

- contacting the anti-ligand with the membrane fraction under conditions permitting binding of the anti-liqand to 
said peptide, and M 

- determining whether the said anti-ligand inhibits the binding of the said ligand to said peptide. 

3. Method according to claim 1 or 2. wherein the method comprises the steps of: 

- preparing a cell or cell extract, said cell being transfected with the nucleic acid molecule encoding a peptide 
hav.ng an ammo ac.d sequence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1 
possibly isolating a membrane fraction from the cell extract, 

- contacting the cell or membrane fraction with said anti-ligand. in the presence of the said ligand of said peptide 
under conditions permitting the activation of a functional peptide response, and 

- detecting by means of a bio-assay a modification in the activity of the peptide, thereby determining whether 
the said anti-ligand inhibits the binding of the said ligand to said peptide. 

4. A method of screening drugs to identify drugs which specifically bind the peptide comprising the amino acid se- 
quence which presents more than 80% homology with SEQ ID NO. 2 shown in figure 1. or a part thereof and can 
be used .n the treatment and/or prevention of HIV virus infection, said method comprising contacting a cell trans^ - 
fected with a vector expressing the nucleic acid molecule encoding said peptide, with a drug under conditions 
perm.tt.ng binding of said drug to said peptide and determining whether said drug specifically binds the transfected 
cell, thereby identifying a drug which specifically binds to said peptide and which can be used in the treatment 
and/or prevention of HIV virus infection. 

5. A method of screening drugs to identify drugs which specifically bind the peptide comprising the amino acid se- 
quence wh.ch presents more than 80% homology with SEQ ID NO. 2 shown in figure 1, or a part thereof and can 
be used in the treatment and/or prevention of HIV virus infection, said method comprising preparing a cell extract 
from cells transfected with a vector expressing the nucleic acid molecule encoding said peptide, isolating a mem- 
brane fraction from the cell extract, contacting the membrane fraction with a drug under conditions permitting 
binding of said drug to said peptide and determining whether said drug specifically binds the transfected cell 
thereby identifying a drug which specifically binds to said peptide and which can be used in the treatment and/or 
prevention of HIV virus infection. 
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A method for determining whether an agonist or antagonist which binds to a peptide comprising the amino acid 
sequence wh,ch presents more than 80% homology with SEQ ID NO. 2 shown in figure 1. or a part thereof can 
be used for the treatment and/or prevention of an HIV virus infection, said method comprising contacting a cell 
transfected with a vector expressing the nucleic acid molecule encoding said peptide with the agonist or antagonist 
under cond.t.ons permitting binding of the agonist or antagonist to said peptide and determ.ning whether the said 
agonist or antagonist inhibits the binding of HIV virus to said peptide. 

A method for determining whether an agonist or antagonist which binds to a peptide comprising the amino acid 
sequence wh.ch presents more than 80% homology with SEQ ID NO. 2 shown in figure 1 or a part thereof can 
be used for the treatment and/or prevention of an HIV virus infection, said method comprising preparing a cell 
extract from cells transfected with a vector expressing the nucleic acid molecule encoding said peptide, isolating 
a membrane fraction from the cell extract, contacting the membrane fraction with the agonist or antagonist under 
cond.t.ons permuting binding of the agonist or antagonist to said peptide and determining whether the said agonist 
or antagonist inhibits the binding of HIV virus to said peptide. 

The method according to any of the claims 1 to 7. wherein said HIV virus is selected from the group consisting of 
the human .mmunodeficiency virus 1 (HIV 1). the human immunodeficiency virus 2 (HIV 2) or a portion of said HIV 
viruses. 

9 ' rp% m n?r h pi d «n CC0rdi "l tO T " C ' a ' mS 1 '° * Wherei " the of said H,V virus is th ° glycoprotein 

GP120/GP160 or a portion thereof. 

10. The method according to any of the claims 1 to 9. further comprising the step of measuring the infectivity of the 
cell by an HIV stra.n wherein said anti-ligand. drug, agonist or antagonist decreases infectivity by said HIV strain. 

11. The method according to claim 10, wherein the cell is a lymphocyte cell. 

12. The method according to claim 10 or 11. wherein the HIV strain is the human immunodeficiency virus 1 (HIV-1). 

13. The method according to claim 10 or 11. wherein the HIV strain is the human immunodeficiency virus 2 (HIV-2). 

14. The method according to any of the claims 10 to 13. wherein the decrease in HIV infectivity is measured by the 
dosage of an HIV protein. ' 

15. The method according to claim 14. wherein said HIV protein is the HIV antigen P24. 

16 ' J h he ^' h ° dacc i ordi "9 toan y° f 'he claims 1 to 15. wherein the amino acid sequence of the peptide presents more 
than 90% homology with SEQ ID NO. 2 shown in figure 1. 

17 ' I! e „^ ac ~ rdi "9 10 f V bairns 1 to 15. wherein the amino acid sequence of the peptide presents more 
than 95% homology with SEQ ID NO. 2 shown in figure 1. 

18. The method according to any of the claims 1 to 15. wherein the amino acid sequence of the peptide is the amino 
acid sequence SEQ ID NO. 2 shown in figure 1 or a portion thereof comprising at least the N-terminus segmem • 
and the first extracellular loop of the amino acid sequence SEQ ID NO. 2 shown in figure 1. 

19. The method according to claim 3. wherein the modification in the peptide activity is detected by a bio-assay based 
upon the modification in a production of a second messenger. 

20. Themethod of claim 19. wherein the bio-assay is based upon a measurement of calcium ions or inositol phosphates 

(such as IP 3 ) concentration. K 

21. The method according to any one of the claims 1 to 20. wherein the cell is a mammalian cell non neuronal in origin 
preferably selected from the group consisting of CHO-K1. HEK293. 8HK21 and COS-7 cells. ' 

22. The method according to any of the claims 1 to 21 , wherein the anti-ligand. the drug, the agonist or the antagonist 

is an antibody. a 
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23. The method according to claim 22. wherein the antibody is a monoclonal antibody. 

24. The method according to claim 23. wherein the monoclonal antibody is directed to an eoiton* of rh- w 
present on the surface of a cell. Q'reciea to an epitope of the said peptide 

wi, SEC .0 NO. 2 shown I ^ J ^J^&^'SZS ZL'Z T ^ 

26 - ZSSX^XS ST i ,he amino acid sequenca - - — p~- — -n 90 % 

27 ■ ^cr^^srs ,he am,no acid sequence « ,h ° ^- ~ — - «* 

29. The antibody according to any of the claims 25 to 28, which is a monoclonal antibody. 

30 sr^^r^ssis sr- an,ibody directed *° an «— - - - 

31. The antibody according to any of the claims 25 to 30. which decreases infectivity of a cel. by an H.V strain. 

32. The antibody according to claim 31. wherein the cell is a lymphocyte cell. 

33. ^"n,ibodyaccordin g ,oclaim31or32.wher e in.heH,Vstrainisahum a nimmunode fi ciencyvir U s1(HIV-1s t rain). 

34. Antibody accordingtoclaimSlo^^ 

35 ' i£X£ZZZS ST ^^ adeqUa,e ~* and a sclent amount of the an- 

immunodeficiency virus 2 (HIV-2) (Al DS) ^ s 1 t"'^ 1 ) and/or the human 

3 \^n?mr;^^^ 

of a medicament in the prevention and/o th. treaS nf ^ , k I ^ 1> '° r the manuf acture 

(HUM, and/or the human ™JZ e Te^sT^ * ** ^ im ™"°< S °«™«<* <*« 1 

3 \^n?aS^^^^^ 

of a medicament in the prevention and/o the rellm-n, ^ /T V ' P ° rti ° n ,here °'- the manuf acture 
(H.V-1) and/or the human ta^Sl^^v^J^^S^ hUma " ^ ^ ™ S 1 

^ Sanl is'^a 7 " ^ ^ * "*» ™ ,eCU,e ^ * **** in any 

^omTc SS^r °' 37 '° 39 ' Wherei " S3id " UCleiC - - - CONA molecule or a 

a T nX S s^rSdes. any °' ^ 37 '° ^ M " **« "*««• ^-Ceotide comprises chemical 
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Patentanspriiche 



aufweist. zu inhibieren. wobei der Liqand ein HIV Vi™ rZ, B T™ h ' F ' 9Uf 1 dar 9 es ""». 

- aus diesem Zellextrakt eine Membran-Fraktion zu isolieren 

" Z^^^^^T unter 8edin9 " n9en in Ko " ,akt - — ~ - — - - 

- zu best.mmen. ob der Anti-Ligand die Bindung des Liganden an das Peptid inhibiert. 
3. Oas Verfahren nach Anspruch 1 Oder 2, wobei das Verfahren die Schritte umfasst: 

" dL n n e ,«, el If a 0 ^ r ei " e o Zel ' e * ,rakt ^^"ereiten. wobei die Zelle mil dem Nuk.einsaure-Mo.ekul transfiziert wor 

- gegebenenfalls eine Membran-Fraktion aus dem Zellextrakt zu' isolieren 

Z7^Zl l Z^T ChmUStem :°" Wi * Stoff8n 2ur 'dentifizierung von Wirkstoffen. die spezifisch an das Pe D tkJ ■ 
b,nden. das e ne Am.nosaure-Sequenz aufweist. die mehr als 80% Homologie aufweist mit der Seauenz SEO ^ 

MfasTaeZT aTsor * PeP " d binde '' daS eine Aminosaure-Sequenz 

umrassi aie menr als 80/. Homologie aufweist mit der Sequenz SEQ ID NO-2 wie in Fiour 1 d a rn»««,in 
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das Nukleinsaure-Molekul exprimiert. das fur das Peptid kodiert. mil dem Agonisten Oder Antagonisten unter Be- 

d. ngungen in Kontakt zu bringen. die die Bindung des Agonisten Oder Antagonisten an das Peptid erlauben und 
zu bestimmen. ob der Agonist oder Antagonist die Bindung von HIV-Virus an das Peptid inhibiert. 

7. Verfahren zur Bestimmung. ob ein Agonist oder Antagonist, der ein Peptid bindet, das eine Aminosaure-Sequenz 
umfasst. die mehr als 80% Homotogie aufweist mil der Sequenz SEQ ID NO:2. wie in Figur 1 dargestellt oder 

e. nen Te.l von d.eser aufweist, fur die Behandlung und/oder Vermeidung einer HlV-Virus-lnfektion verwendet wer- 
den kann. wobei das Verfahren die Schritte umfasst. einen Zellextrakt aus Zellen zuzubereiten die mit einem 
Vektor transf.z.ert worden sind. der das Nukleinsaure-Molekul exprimiert. das fur das Peptid kodiert aus dem 
Zellextrakt e.ne Membran-Fraktion zu isolieren. die Membran-Fraktion mit dem Agonisten Oder Antagonisten unter 
Bedingungen in Kontakt zu bringen, die die Bindung des Agonisten oder Antagonisten an das Peptid erlauben 
und zu bestimmen. ob der Agonist oder Antagonist die Bindung von HIV-Virus an das Peptid inhibiert. 

8. Das Verfahren nach einem der Anspruche t bis 7. wobei der HIV-Virus ausgewahlt ist aus HIV-1 . HIV-2 oder Teilen 
dieser HlV-Viren. 

9. Das Verfahren nach einem der Anspruche 1 bis 8. wobei der Teil des HIV-Virus das Glykoprotein gp120/QDl6O 
oder ein Teil von diesen, ist. 

10. Das Verfahren nach einem der Anspruche 1 bis 9. wobei das Verfahren weiterhin den Schritt umfasst den Grad 
der Infekt.on der Zeile durch einen HIV-Stamm zu bestimmen. wobei der Anti-Ligand. der Wirkstoff der Agonist 
oder Antagonist die Infektion durch den HIV-Stamm abschwacht. 

11. Das Verfahren nach Anspruch 10. wobei die Zelle ein Lymphozyt ist. 

12. Das Verfahren nach Anspruch 10 oder 11. wobei der HIV-Stamm das HIV-1 ist. 

13. Das Verfahren nach Anspruch 10 oder 11. wobei der HIV-Stamm HIV-2 ist. 

14. Das Verfahren nach einem der Anspruche 10 bis 13. wobei die Abschwachung der HIV-lnfektion gemessen wird 
uber die Konzentration eines HIV-Proteins. 

15. Das Verfahren nach Anspruch 14, wobei das HIV-Protein das HIV^Antigen p24 ist. 

16. D as verfahren nach einem der Anspruche 1 bis 15. wobei die Aminosaure-Sequenz des Peptids mehr als 90% 
Homologie mit der Sequenz SEQ ID NO:2, wie in Figur 1 dargestellt, aufweist. 

17. Das Verfahren nach einem der Anspruche 1 bis 15. wobei die Aminosaure-Sequenz des Peptids mehr als 95% 
Homologie mit der Sequenz SEQ ID NO:2. wie in Figur 1 dargestellt, aufweist. 

18. Das Verfahren nach einem der Anspruche 1 bis 15, wobei die Aminosaure-Sequenz des Peptids die Aminosaure- 
Sequenz SEQ ID NO:2. wie in Figur 1 dargestellt. oder einen Teil von dieser. der wenigstens das IM-terminale 
Segment und den ersten extrazellularen Loop der Aminosaure-Sequenz SEQ ID NO:2. dargestellt in Fiaur 1 
umfasst. ist. M 

19. Das Verfahren nach Anspruch 3, wobei die Modifikation der Peptid-Aktivitat mittels eines Bioassays auf Basis der 
Modifikation in der Produktion eines sekundaren Botenstoffs nachgewiesen wird. 

20. Das Verfahren nach Anspruch 19. wobei der Bioassay auf einer Messung der Konzentration der Calcium-lonen 
oder von Inositol-Phosphaten (wie IP 3 ) benjht. 

21. Das Verfahren nach einem der Anspruche 1 bis 20. wobei die Zelle eine Saugetier-Zelle nicht-neuronalen Ur- 
sprungs ist, vorzugsweise ausgewahlt aus CHO-K1-. HEK293-, BHK21- und COS-7-Zellen. 

22. Das Verfahren nach einem der Anspruche 1 bis 21, wobei der Anti-Ligand, der Wirkstoff. der Agonist oder der 
Antagonist ein Antikorper ist. 

23. Das Verfahren nach Anspruch 22, wobei der Antikorper ein monoklonaler Antikorper ist. 
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24 - der monok,onale An,ikorper auf ein Epi,op des pep,ids « *■ - 

25. Aniikorper der die Bindung von HIV-1 oder von HIV-2 an ein Peptid mi. einer Aminosaure-Sequenz die mehr als 
80% Homo.og,e mM der Sequenz SEQ ID NO:2. wie in Rgur 1 darges.ellt. aufweist. inhibier, oderVduzTen «d 
der ,denl,fiz.ert wurde nach dem Verfahren nach einem der Anspriiche 1 bis 24 'eauziert. und 

M ' S^up^SEO rn C N,n A , nSPfUCh c?' * ^'"^"-Se^z des Pep.ids mehr als 90% Homologie mi, der 

Sequenz SEQ ID NO:2, wie in Figur 1 dargesteilt. aufweist. ••' 

27 ■ £TS ra 2 ns E des Pep,ids m * r 3,8 95% H °™'°- -* - 

29. Der Antikorper nach einem der Anspriiche 25 bis 28. der ein monoklonaler Aniikorper ist. 

30. Der Antikorper nach Anspruch 29. der ein monoklonaler Aniikorper ist. der auf ein Epitop des Peotids norir-hto, 
(St. das auf der Oberflache einer dieses Peptid exprimierenden Zelle siizt. P 9 81 

3 \? ne A r^ 

32. Der Antikorper nach Anspruch 31. wobei die Zelle ein Lymphozyt ist. 

33. Der Antikorper nach Anspruch 31 oder 32. wobei der HIV-Stamm ein HIV-1-Stamm ist. 

34. Der Antikorper nach Anspruch 31 oder 32. wobei der HIV-Stamm ein HIV-2-Stamm ist. 

Trl a n7 a M UtiSC h 8 Z " sammensetzun 9 ""ifassend einen geeigneten pharmazeutischen Trager und eine ausrei- 
chende Menge des Anukorpers nach einem der Anspriiche 25 bis 34. 

36. Verwendung der pharmazeutischen Zusammensetzung nach Anspruch 35 fur die Herstellung eines Medikaments 
furd.e Prophylaxe und/oder Behandlung einer Infektion durch H.V-1 und/oder H.V-2 (AK>S) Medlkaments 

MoX^Th' i neS rf A " ,isense -° li g°" uk| eo"<'s umfassend eine Sequenz. die spezifisch mil einem Nukleinsaure- 
Molekul hybnd.s.ert. das mehr als 80% Homologie mil der Nukleinsaure-Sequenz SEQ ID NO-2 w"e in Raur 1 

HTtSSS ir^oT M6dikamen,S " d ' e ProPhyla - — - BehaTd^n Vr 

38 ' M^ d h?H ine !. A w ntiSenS ^ li90nUk,e0,idS umfasse "°- °>™ Sequenz. die spezifisch mit einem Nukleinsaure- 
Mo lekul hybnd,s,er,. das zumindest die Nukleinsaure-Sequenz SEQ ID NO.2. wie in Figur 1 dargeLnt oder einet 

e^SfSL^ - 
^ZZ^J^r^S^jT Nuk,ei — M "* - --t wie es in einem 

4 °' nSe^DNA ST ein8m ^ " 39> ^ daS Nuk '-n-- a -Moleku. eine cDNA oder eine geno- 

41 " JSZSjET"" AnSPr0Che 37 ^ d3S 0,igonuk,eotid chemische Ana.oga von 
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Revendications 



6. 



1. Method* pour da.erm.ner s, un an.i-ligand est capable d'inhiber la liaison d'un ligand. ledit ligand etant un virus 
VIH ou une port.onde celu.-ci. a un peptide ayant une sequence en acides amines qui presente plus de 80 % 
d homology avec SEQ 10 NO. 2 representee sur la figure 1. ladite methode comprenant les etapes de mi een 
contact d une cellu.e transferee avec un vecteur exprimant la molecule d'acide nucleique codant (edit peptide 
avec .an., ; .,gand dans des conditions perme.tant une liaison de I'an.i-ligand audit peptide et determinant si i'anl 
ligand inhibe la liaison dudit ligand, audit peptide. 

2. Methode pour determiner si un anti-ligand est capabte d'inhiber la liaison d'un ligand. ledit ligand etant un virus 
VIH ou une port.on de celu.-ci. a un peptide ayant une sequence en acides amines qui presente plus de 80 % 
d homologie avec SEQ ID NO. 2 representee sur la figure 1. ladite methode comprenant les etapes de . 

- preparation d'un extra* cellulaire a partir de cellules transferees avec un vecteur exprimant la molecule d'acide 

nucleique codant (edit peptide. «^uo 

- isolation d'une fraction de membrane a partir de I'extrait cellulaire 

• mise en contact de I'anti-ligand avec la fraction de membrane dans des conditions permettant la liaison de 

I anti-ligand audit peptide, et 
" determination de savoir si I'anti-ligand inhibe la liaison dudit ligand audit peptide 

3. Methode selon I'une des revendications 1 ou 2. dans laquelle la methode comprend les etapes de : 

- preparation d'une cellule ou d'un extrait cellulaire. ladite cellule etant transferee avec la molecule d'acide 

av-^n m o" PeP, ' de T" 1 U " a s6quence en acides ami "« W P^ente plus de 80 % d'homologie 
avec SEQ ID NO. 2 representee sur la figure 1 , 

- eventuellement isolation d'une fraction de membrane a partir d'un extrait cellulaire 

- mise en contact de la cellule ou de la fraction de membrane avec ledit anti- ligand. en presence du ligand 
dudrt peptide, dans des conditions permettant ('activation d'une reponse peptidique fonctionnelle et 

- detection au moyen d'un test biologique d'une modification dans I'activite du peptide, ce qui permet de deter- 
m.ner si ledit anti-ligand inhibe la liaison dudit ligand audit peptide. 

4. Methode de criblage de medicaments pour identifier des medicaments qui se lient de facon specifique au peptide 
ayant une sequence en acides amines qui presente plus de 80 % d'homologie avec SEQ ID NO 2 representee 

l^rSw ladite ZT« ^ ^ ' 6 ™™ nt ,a *° ^ " 

I ZSZ , h. h comprenant la m,se en contact d'une cellule transferee avec un vecteur exprimant 

la molecule d ac.de nucleique codant ledit peptide, avec un medicament dans des conditions permettant la liaison 
ft?!™? ' Cam8 H *T PeP,ide 91 d6terminant si 18 ,edit lament se He de facon specifique a la eel uTe trans- 
ectee. e. ains. idenffiant un medicament qui se lie de facon specifique audit peptide et qui peut etre utilise dans 
le traitement et/ou la prevention de I'infecUon au virus VIH. 

Methode de criblage de medicaments pour identifier des medicaments qui se lient de facon specifique au peptide 
ayant une sequence en acides amines qui presente plus de 80 % d'homologie avec SEQ ID NO 2 representee 

auvfrus vIh laZ^'h? * °! ^ ' B 6,/OU ,a P™ enti °" 'infection 

au v.rus VIH. ladite methode comprenant la preparation d'un extrait cellulaire a partir de cellules transferees avec 

T a rtr*ZZ7T, T 0 "" 5 d ' aC ' de nUC ' 6iqUe COdant ledU P8ptide ' l ' iSOlatio " d ' u "° frac «°" ^ membrane * ' 
n a l«„ ,Tr - h ?' ' Se e " COnt3Ct de ' a fraC,i ° n de membrana av *<= medicament dans des conditions 

a la cellule trans ectee. et ams. identifiant un medicament qui se lie de facon specifique audit peptide et qui peu" 
etre utilise dans le trartement et/ou la prevention de ('infection au virus VIH. 

Methode pour determiner si un agoniste ou antagonize qui se lie a un peptide comprenant une sequence en 
acides ammes qu, presente plus de 80 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1 ou une 
partie de ce le-c.. peut etre utilises dans le traitement et/ou la prevention de ('infection au virus VIH. ladite methode 

tn^Z" Tf e " C ° n,aCt d ' Un ° Ce " Ule transfect6e avec un exprimant la molecule d' acide nudeique 

codant (edit peptide avec ('agoniste ou ('antagonists dans des conditions permettant la liaison de I'agoniste ou de 

vfrus a v^'auXe p P d Pt,<:le " d6,erminati ° n de SaV ° if * ^ 39 ° niSte 0U ,edit a "< a 9°"*<e inhibe la liaison du 
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7. 



Mfthode pour dft.mi.nar s. un agonis.e ou an.agoniste qui se lie a un peptide comprenant une sequence en 
acides armnes qu, presente plus de 80 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1 ou une 
part,e de ce le-c, peu. etre utilisee dans le trai.emen. et/ou la prevention de 1'infec.ion au virus V.H.Lite methode 
comprenant la preparation d'un ex.rait ce.Maire a partir de cellules transfectees avec un vecteur exprimanMa 
moleculedac.de nucle.que codant (edit peptide, risolation d'une fraction de membrane a partirde I'extrait cel.a re 
la r TT ^ mambra " e aVBC '* a9 ° niSle ° U ''-^oniste dans des conditions pZS 

In loonv. K 9 K 0n : r ~ d ° 1 anta 9° nis,e audi « P e <" ide •» la determination de savoir si .edit agonis'e ou led" 
antagomste inh.be la liaison du virus VIH audit peptide. • 

Methode salon I'une .des revendications 1 a 7. dans laquelle le virus VIH est choisi dans le groupe consis.an. en 
viz 1 ™ 1 "™™ * hUmai " 1 (V ' H 1>> 16 VimS d,immunod *« ci e"ce numain 2 (VIH 2) ou une portion desdits 



nt°P^ l0n '' Une d ! S re r ndiCa ' i0nS 1 * 8 ' dans laquel,e ,a P° rtion dudi « VIH est la g.ycopro.eine GP 
120/GP 160 ou une portion de celle-ci. k e or 

10 ' TH°* m S . e '° n rU " e revendica,ions 1 * 9 - comprenant en outre ratapa de mesure de la capacite a etre infecte 
de la cellule par une souche VIH dans laquelle ledit anti-ligand. medicament, agoniste ou antagonistic a 
capacite a etre infecte par ladite souche VIH. miagomsie aecro.t la 

11. Methode selon la revendication 10. dans laquelle la cellule est une cellule lymphocyte. 

12 ' JutS'l^K IT" reVendiCa,i0 " S 10 °" danS ,aC,Ue " e 13 SOUche du V,H est le *™ d'immunodeficience 
13 " tarrSJ 2^S5T* ^ r8VendiCati ° nS 10 ° U danS ,aqueHe la Souche du V,H est le vi ™ d'immunodeficience 

U ' SJX m«uT/r. q H° ,COnqU ; d8S revendicati0 " s 10 a 13 ' taquato la diminution du pouvoir infectieux de 
vih est mesure par le dosage d'une proteine VIH. 

15. Methode selon la revendication 14. dans laquelle ladite proteine du VIH est I'antigene P24 du VIH. 

16. Methode selon I'une quelconque des revendications 10 a 15. dans laquelle la sequence en acides amines du 
pept.de presente plus de 90 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1 . 

17. Methode selon I'une quelconque des revendications 10 a 15. dans laquelle la sequence en acides amines du 
pept.de presente plus de 95 % d'homologie avec SEQ ID NO. 2 representee sur la figure 1. 

18 ' „tS£V»?" - U " e qUe,COnque des indications 10 a 15. dans laquelle la sequence en acides amines du 
pept.de est la sequence en acides amines SEQ ID NO. 2 representee sur .a figure 1 ou une portion de cafeS 

SEqTdno 7 m ° ,nS 'T 9m V t termina> Bt ' a Prem * re bOUC ' e ^-ceuulaire de ,a sequenced ac^es am nTs 
SEQ ID NO. 2 representee sur la figure 1. " 

19. Methode selon la revendication 3. dans laquelle la modification dans ractivite du peptide est detectee oar un test 
biologique base sur la modification dans la production d'un second messager. aetectee par un test 

20 !t°t e 'T ' a re 7 ndication , 19 ' dans la " ue "° '^t biologique est base sur la mesure des ions calcium ou 
sur la concentration des inositol phosphates (tels que IP 3 ). 

21. Methode selon I'une quelconque des revendications 1 a 20. dans laquelle la cellule est une cellule de mammifere 
dong,ne non neuronals, de preference choisie parmi le groupe consistent en cellules CHO-K1. HEK293. BHK21 

M - reVendiCati ° nS 1 • «■ da " S **- * ^icament. ,'agoniste 

23. Methode selon la revendication 22. dans laquelle I'anticorps est un anticorps monoclonal. 
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24 - ^« iTiS^SSi 3 : dans ,aquelle ran,icorps monoc,onal est diri£ * v - un — «** 

25. Anticorps qui inhibe ou reduit la liaison du virus d'immunodeficience humain 1 (VIH 1). ou du virus d'immunodefi- 
avec SEQ ID NO. 2 representee sur la figure 1. identifie selon rune quelconque des revendications 1 a 24. 

26. Methode selon la revindication 25. dans laquel.e la sequence eh acides amines du peptide presente plus de 90 
% dhomologie avec SEQ ID NO. 2 representee sur la figure 1. / pusoesu 

27. Methode selon la revindication 25. dans laquelle la sequence en acides amines du peptide presente plus de 95 
% dhomologie avec SEQ ID NO. 2 representee sur la figure 1. 

28. Methode selon la revendication 25. dans laquelle la sequence en acides amines du peptide est la sequence en 
acides amines SEQ ID NO. 2 representee sur la figure 1 . sequence en 

29. Anticorps selon I'une quelconque des revendications 25 a 28. qui est un anticorps monoclonal. 

30. Anticorps selon la revendications 29. qui est un anticorps monoclonal dirige vers un epitope audit peptide present 
sur la surface d^une cellule exprimant ledit peptide. pepiioe. present 

31 " iTZsVuche ; U e n ^ Ue ' COnqUe deS revendic a«°"* 25 a 30. qui decroft la capacite a etre infecte d'une cellule 

32. Anticorps selon la revendication 31. dans lequel la cellule est une cellule lymphocyte. 

n22E££S ZZT ^ reVendiCati °" S 31 - 3 ^ — ,a souche du VIH es, le virus d^mmu- 

34 ssss^rss: des revendications 31 ° u 32 - dans *«~ ,a •«•*• * ™ « - *» d lmm , 

36 ' le^mi? I/ COmP ° Si . ,ion P^rmaceutique selon la revendication 35. pour la preparation d'un medicament pour 
%Z Th r P™ent,on d'une infection par le virus d'immunodeficience humain 1 (VIH 1) et/ou le vims 

d immunodeficience humain 2 (VIH 2) (SIDA). 

37. Utilisation d-un oligonucleotide antisens. comprenant une sequence qui s'hybride de facon specifique a une mo- 

^itT: T B ayant P ' US de 80 % d ' h °™'°9 ie ™° SEQ ID NO. 2 representee sur la figure 1 JouT^ 
preparation cTun medicament pour .e traitement et/ou la prevention d'une infection par le virus d'immunod^ctence 
humain 1 (VIH 1) et/ou le virus d'immunodeficience humain 2 (VIH 2) (SIDA). 'mmunooencience 

38 ' ^ZT^ZTnfT" 1301 ^ an ' iSenS ' com P renant une «*»"•"«» qui s'hybride de facon specifique a une mc- " 
lecule d ac.de nucleique ayant au mo.ns la sequence d'acide nucleique SEQ ID NO 2 representee sur la flnumi 
ou une parti, da ce.le ci. pour la preparation d'un medicament pour le traitement et/ou la poivention ^dlne infecton 
par le v.rus d'.mmunodeficience humain 1 (VIH 1) et/ou le virus d-immunodeficience humain 2 (V^ 2) (S.DA) 

39 - ZZttttSET- d ' acide nucl ^ ue code - — 

ZZ?^*£Z2^ " d3nS ,aqUe " e ' a m0,6CU,e d ' adde nUd * qUe - " M ° d'ADNc 
cE^S^So^^ 37 * 38 ' danS laqUe,,e ledU antisens comprend des analogues 
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SEQ ID HQ. I ' 

TIG.l a 

GAATTCCCCCAACAGAGCCAAGCTCTCCATCTAGTGGACAGGGAAGCTAGCAGCAAACC 
TTCCCTTCACTACAAAACTTCATTGCTTGGCCAAAAAGAGAGTTAAT^ 
CTATGTAGGCAATTAAAAACCTATTC^TGTATA^ 

TAAATACATrCTAC^CTTTATA^^ 239 

79 

< T1"!^ I T J ^r M ? 0 f^^ m fT T rfT 0 ^ III 

TTCATCTTTGGTTTTGTGGG CAACATG CTGGTCATC CTCATCCTGATAAACTGCAAAAGG 4X9 

FIFGFVGNMLVlLlLrNCKR 139 

C^GAGC^^^CATCTACCTCCTC^ 479 

UKSMTDIVLLNLAXSDLPFL 159 

Ui V PFWAH Y A A A Q W D F G N T M 179 

TCTC^CTCTTOAGAGOTCT 599 

G I F F I I 199 



CTCCCAGGAATCATCTTTAC 



59 
19 

119 
39 

179 
59 



CQLLTGLYFIGFF 

CTCCTX^CAATCGATAGGTACCTgGCTGTCGTCCATCCTGT^ 1 1 i, (jCI ' IT AAAAGCCAGG 659 
LLTXDRYLAVVKAVFA L K A R 219 

ACGGTCACCTTTGGGGTC^ 

TVxFGVVTSVITWVVAVFAS 239 



r o n r r » ^^^J^^CTCAAAAAGAACSGTCTTCATTACACCTGCAGCTCT 779 
LPGIIFTRSQKBGLHYTCSS 259 



CATTTTCCATACA 
H F ? Y 
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GAATTCCCC CAACAGAGCCAAGCTCTCCATCTAGTGGACAGGGAAGCTAGCAGCAAACC 5 9 

19 

TTC CCTTCACTACAAAACTTCATTG CTTGGCCAAAAAGAGAGTTAATTCAATGTAGACAT 119 

39 

CTATGTAGGCAATTAAAAACCTATTGATGTATAAAACAGTT^ 179 

59 

TAAATACATTCTAGGACTTTATAAAAGATCAC^^ 2 3 9 

79 

ATGGATTATCAAGTGTCAAGTCCAATCIA^ 299 

MDYQVSSPIYDINYYTSE P C 99 

CAAAAAATCAATGTGAAGCAAATCGCAGCCCGCCTCCTGCCTCCGCTCrACTCACTGGTC 359 

QKINVKQXAARLLPPLYS L V 119 

TTCATL- 1 1 '1 KjG 1 TlUVlXjGGCAACATGCTGGTCATCCTCATCCTGATAAACTGCAAAAGG 419 

FIFGFVGNMLVILILINCKR 139 

CTGAAGAGCATGACTGACATCTACCTGCTCAACCTGGCCATCTCTG 479 

LKSMTDXYLLNLAISDLFF L 159 

CTTACTGTCCCCTTCTGGGCTCACTATGCTtXTCGCCCAGTGG 53a 

LTVPFWAHYAAAQWDFGNTM 179 

TGTCAACTCTTGACAGGGCTCTATTTTATAGG CTTCTTCT CTGGAATCTTCTTCATCATC 5 99 

CQLLTGLYFIGFFSGIFFir 199 

CTCCTGACAATCGATAGGTACCTGGCTGTCGTCCATGCTGTGI 1 1 GCl'lTAAAAGCCAGG 659 

LLTIDRYLAVVHAVFALKAR 219 

ACGGTCACCTTTGGGGTGGTGACAAGTGTGATCACTTGGGTGGTt^CTGTGT^ 7 19 

TVTFGVVTSVITWVVAVFAS 239 

CTCCCAGGAATCATCTTTACCAGATCTCAAAAAGAAGGTCTTC^ 779 

LPGI IFTRSQKBGLHYTCSS 259 

CATTTTCCATACAG TCAGTATCAATTCTGGAAGAATTTCCAGACACT 339 

HFPYSQYQFWKMFQT LKIVI 279 



SEQ ID NO. 2 FIG. lb 
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LGLVLPLLVMV J CYSGI LKT 299 

uu*^KWtK.KRHRAVRLlFTX 319 
A^TOTTTTCTCITCI^ 

GraC^GACTTTOGG^rara^^ 1139 

v i K i t.C»MTHCC INpirYAFV 379 

GEKFRNrLLVFPQKHIAKRF 399 

TG^^TGCTGT^rorrrrcc^ 12S9 

CKCCSIPQQBAPHRASSVYT 419 
CGATCCACTGGGGAG<»GG^ 

OACCCAGTCAGAGTTCTCCaCATGGCTrAGTT^ 1J79 

459 

rTGGNNGAGGTL 1 1 1 1'l lAAAAGGAAGTTACT^TTATAGAGGGTCTAAGATTCATCCATT 1439 

479 

TATTTGGCATCTCTTTAAAGTAGATTAGATCCGAATTC 



SEQ ID NO. 2 (SUITE) 



FIG.lc 
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GAATTCCCCCAACAGAGCCAAGCTCT^ 5 9 

19 

TTC CCTTCACTACAAAJVCTTCATTGCTTGGCCAAAAAG^ 



119 
39 



CTATGTAGGCAAITAAAAACCTATTGATGTATAAAACAGTTTGC^ 179 

59 



79 



CAAAAAATCAATGTGAAGCAAATCGCAGC^^ 359 

QKIWVKQIAARLLPPLYSLV H9 

TTCATCTTTGGTTTTGTGGGCAACATGCTGGTCATCCT 41 g 

PIFGF. VGWMLVILILIW CKR 139 

CTGAAGAGCATGACTGACATCTACCTGCTCAACCTGG 4 7 a 

LKSMTDIYLLNLAISDLPPL 159 

CTIACTGTCCCCTTCTGGGCrCACTATGCTGCCGCCC^ s 3 9 

LTVPFWAHYAAAQWDFGNTM 179 

TGTCAACTCTTGACAGGCCTCTATTTTATAG ^ 5 a a 

CQLLTGLYFIGFFSGIFFII 199 

CTCCTGACAATCGATAGGTACCIXXKrrGTCGTCCATG Cl ' G a.Lt 1 1 ' lUCl ' lTA AAAGCCAGG 659 

LLTIDRYLAVVHAVFALKAR 219 

ACGGTCACCTTTGGGGTGGTGACAAGTGTGATCACTT^ 7ig 

TVTFGVVTSVITWVVAVFAS. 239 

CTCCCAGGAATCATCTITACCAGATCTCAAAAAGAAGGTCTrC^ 77 a 

.LPGirFTRSQKEGLHYTCSS 259 

CATTTTCCATACATTAAAGATAGTCATCTTGGGGCTGGTCCTGCCG C lGLTltJ TCATGGT 839 

HPFYIK DSHLGAGPAAACHC 279 

SEQ ID NO, 3 FIG. Id 
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CATCTCCTACTCGGGAATCCTAAAAA a99 

CAGGGCTGTGAGGCTTATCTTCACCATCATGATTCTTTATTT^ 9 5 9 

319 

CAACATTCTCCTTCTCCIGAACACC^ 1019 

339 

CTCTAACAGGTOXiACCAAGCTATGCAGGT^ 107 9 

359 

CATCAACCCCATCMCTAT^ 113 g 

379 

CTTCCAAAAGCACATTGCCAAACGCTTCTGCAAATGCTGTTCTATT^ 119 9 

399 

' TCCCGAGCGAGCAAGCTCAG^ l2S9 

419 

rTTGTGACACGGACTCAAGTGGGCTGGTGACC 13 19 

439 

TTCATACRCAGCCTGGGCTGGGGGTNGGTTSG^WGAGGT C i 1 1 1'iTAAAAGGAAGTTACT 13 79 

459 

GTTATAGAGGGTCTAAGATTCATCCATTTATTTCGCAT C IU'1'ITAAAGTAGATTAGATCC 143 9 

479 

GAATTC 



SEQ ID NO. 3 (SUITE) 
FIG.le 
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O « <0 Ok 

r- a r* r* r» 

N N N N N 
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FIG. 5 
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